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DETAILED ACTION 
Drawings 

1. The drawings are objected to under 37 CFR 1.83(a). The drawings must show every feature of the 
invention specified in the claims. Therefore, the following features must be shown or the feature(s) 
canceled from the claim(s). No new matter should be entered. 

In claims 14 and 19-20, these claims include the limitation of "more steps than the initial 
digital range", but the drawings do not show this limitation. Figs. 3A-3B only show the same amount of 
steps. 

2. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing sheet should include 
all of the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as "amended." If a 
drawing figure is to be canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement sheets may be 
necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after the 
filing date of an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will be 
notified and informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC g ion 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kunst et al. (U.S. 
Patent No. 6,934,740 Bi, hereinafter "Kunst") in view of Knudsen (U.S. Patent No. 6,373,423 Bl > 
hereinafter "Knudsen"). 

Regarding claim 1, Kunst discloses: 

A receiver in a fiber optic system configured to receive an optical signal of varying light intensity 
and to produce a data output signal proportional thereto, the receiver comprising: 

an optical detector (106 in Fig. 1) configured to receive the optical signal, the optical detector 
having a dynamic range of sensitivity between a high optical intensity value and a low optical intensity 
value (photodiodes operate in limited ranges), the optical detector further configured to convert the 
received optical signal into an analog electrical signal proportional to the optical intensity of the optical 
signal ("proportional" in col. 1, 1. 24-28); 

an electronic circuit (e.g., 112 in Fig. 1) coupled to the optical detector, the electronic circuit 
configured to receive the analog electrical signal from the optical detector and to produce digital signals 
representative of the optical intensity of the optical signal (notice the analog to digital conversion of A/D 
112) such that the electronic circuit is configured to have an original maximum digital value proportional 
to the high optical intensity value and an original minimum digital value proportional to the low optical 
intensity value ("proportional" in col. 1, 1. 24-28) thereby defining an original receiver resolution between 
the original minimum and maximum digital values (e.g., resolution of 14 or 7 bits). 

Kunst does not expressly disclose: 

an adjustment circuit coupled to the electronic circuit configured to allow the original maximum 
digital value to be adjusted to an adjusted maximum digital value and to allow the original minimum 
digital value to be adjusted to an adjusted minimum digital value thereby defining an adjusted receiver 
resolution between the adjusted minimum and maximum digital values. 

However, such adjustment circuits are known in the art. Knudsen shows one example of such a 
circuit (e.g., analog-to-digital converter (A/D) in Fig. 2B). At the time the invention was made, it would 
have been obvious to one of ordinary skill in the art to implement the A/D converter teachings of Knudsen 
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in the A/D converter 112 of Kunst. One of ordinary skill in the art would have been motivated to do this 
for various benefits: reduced chip space and power requirements, reduced noise, reduced capacitance 
problems (Knudsen, col. 2, 1. 59-61) and greater resolution (Knudsen, col. 8, 1. 24-25). 
Regarding claim 2, Kunst in view of Knudsen discloses: 

The receiver of claim 1 wherein the adjusted maximum digital value is different than the original 
maximum digital value (Knudsen, sliding window in Fig. 3B). 

Regarding claim 3, Kunst in view of Knudsen discloses: 

The receiver of claim 1 wherein the adjusted minimum digital value is different than the original 
minimum digital value (Knudsen, sliding window in Fig. 3B). 

Regarding claim 4, Kunst in view of Knudsen discloses: 

The receiver of claim 1 wherein the adjusted maximum digital value is lower than the original 
maximum digital value and the adjusted minimum digital value is higher than the original minimum 
digital value (Knudsen, sliding window in Fig. 3B) such that the adjusted receiver resolution is finer than 
the original receiver resolution (Knudsen, col. 8, 1. 24-25). 

Regarding claim 5, Kunst in view of Knudsen discloses: 

The receiver of claim 1 wherein the adjusted maximum digital value is proportional to a highest 
anticipated optical value for the optical signal received by the optical detector and wherein the adjusted 
minimum digital value is proportional to a lowest anticipated optical value of the optical signal received 
by the optical detector (the output is proportional in col. 1, 1. 16-28 of Kunst and the range values of 
Knudsen would be set to fit this output, so the range values would be proportional). 

Regarding claim 6, Kunst in view of Knudsen discloses: 

The receiver of claim 1 wherein the adjusted maximum digital value is less than the original 
maximum digital value and is proportional to a highest anticipated optical value for the optical signal 
received by the optical detector and wherein the adjusted minimum digital value is higher than the 
original minimum digital value is proportional to a lowest anticipated optical value of the optical signal 
received by the optical detector (Knudsen, sliding window in Fig. 3B; the output is proportional in col. 1, 1. 
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16-28 of Kunst and the range values of Knudsen would be set to fit this output, so the range values would 
be proportional). 

Regarding claim 7, Kunst in view of Knudsen discloses: 

The receiver of claim 1 wherein the dynamic range of sensitivity is between a high optical intensity 
value of positive 7 dBm and a low optical intensity value of negative 20 dBm (Kunst, corresponding range 
in Watts in col. 1, 1. 29-32). 

Regarding claim 8, Kunst in view of Knudsen discloses: 

The receiver of claim 1 wherein the electronic circuit includes an analog-to-digital converter 
(Kunst, A/D 112 in Fig. 1) configured to receive the analog electrical signal and to convert the electrical 
signal into digital signals. 

Regarding claim 9, Kunst in view of Knudsen discloses: 

The receiver of claim 8 wherein the analog-to-digital converter converts the analog electrical 
signal into a series of 8-bit digital values (Knudsen, notice the variable number of bits in col. 8, 1. 30-32). 
Regarding claim 10, Kunst in view of Knudsen discloses: 

The receiver of claim 9 wherein the lowest 8-bit digital value is originally the original minimum 
digital value (Knudsen, Fig. 3B, the lowest value could correspond to ground 112) and then adjusted to the 
adjusted minimum digital value (Knudsen, Fig. 3B, the sliding lower bound 212B), and wherein the 
•highest 8-bit digital value is originally the original maximum digital value (Knudsen, Fig. 3B, the lowest 
value could correspond to maximum reference voltage 380B) and then adjusted to the adjusted maximum 
digital value (Knudsen, Fig. 3B, the sliding upper bound 212A). 

Regarding claim 11, Kunst in view of Knudsen does not expressly disclose: 

The receiver of claim 1 assembled into a intelligent small form factor pluggable module for use 
with a fiber optic system. 

However, Examiner takes Official Notice that such form factor pluggable modules are known in 
the art. At the time the invention was made, it would have been obvious to one of ordinary skill in the art 
to assemble the receiver of Kunst in view of Knudsen into one of these modules. One of ordinary skill in 
the art would have been motivated to do this for at least the benefit of compact size. 
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Regarding claim 12, Kunst in view of Knudsen discloses: 
A fiber optic communication system comprising: 

a signal transmitter (Kunst, Fig. 1, implied source of transmitted signals into fiber 102) that 

produces optical signals of varying light intensity; 

an optical fiber (Kunst, Fig. 1, fiber 102) coupled to the signal transmitter that receives and 

transmits the optical signals; 

a receiver (Kunst, Fig. 1, receiving end) coupled to the optical fiber that receives the optical signals 

and produces a data signal proportional thereto, the receiver further comprising: 

an optical detector (Kunst, 106) configured to receive the optical signals, the optical 
detector having a dynamic range of sensitivity between a high optical value and a low optical value 
(photodiodes operate in limited ranges), the optical detector further configured to convert the 
received optical signals into electrical signals proportional to the optical intensity of the optical 
signals (Kunst, "proportional" in col. 1, 1. 24-28); 

an electronic circuit (Kunst, 112) coupled to the optical detector, the electronic circuit 
configured to receive the electrical signals from the optical detector and to have an initial digital 
range (Kunst, notice the analog to digital conversion of A/D 112) representative of the dynamic 
range, the initial digital range being defined between an initial maximum digital value and an 
initial minimum digital value (Kunst, "range" in col. 1, 1. 36-42), the initial maximum digital value 
being proportional to high optical value and the initial minimum digital value being proportional 
to low optical value ("proportional" in col. 1, 1. 24-28); and 

an adjustment circuit (A/D 112 of Kunst in view of the A/D teachings of Knudsen, see the 
treatment of claim 1 above) coupled to the electronic circuit configured to allow the initial 
maximum digital value to be adjusted to an adjusted maximum digital value and to allow the 
initial minimum digital value to be adjusted to an adjusted minimum digital value thereby 
defining an adjusted digital range (Knudsen, sliding window in Fig. 3B), the adjusted maximum 
digital value being proportional to a highest anticipated optical value and the adjusted minimum 
digital value being proportional to a lowest anticipated optical value (the output is proportional in 
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col. 1, 1. 16-28 of Kunst and the range values of Knudsen would be set to fit this output, so the 

range values would be proportional) . 

Regarding claim 13, Kunst in view of Knudsen discloses: 

The fiber optic communication system of claim 12 wherein the adjusted maximum digital value is 
different than the initial maximum digital value (Knudsen, sliding window in Fig. 3B). 
Regarding claim 14, Kunst in view of Knudsen discloses: 

The fiber optic communication system of claim 12 wherein the adjusted maximum digital value is 
lower than the initial maximum digital value and the adjusted minimum digital value is higher than the 
initial minimum digital value (Knudsen, sliding window in Fig. 3B). 

Kunst in view of Knudsen does not expressly disclose: 

such that the adjusted digital range has more steps than the initial digital range. 

However, the addition of more steps is known in the art. At the time the invention was made, it 
would have been obvious to one of ordinary skill in the art to provide these additional steps. One of 
ordinary skill in the art would have been motivated to do this to provide the commonly known benefit of 
increased resolution. 

Regarding claim 15, Kunst in view of Knudsen discloses: 

The fiber optic communication system of claim 12 wherein the electronic circuit includes an 
analog-to-digital converter (Kunst, A/D 112 in Fig. 1) configured to receive the analog electrical signal and 
to convert the electrical signal into a digital signal. 

Regarding claim 16, Kunst in view of Knudsen does not expressly disclose: 

The fiber optic communication system of claim 12 wherein the receiver is assembled into an 
intelligent small form factor pluggable module for use in the fiber optic system. 

However, Examiner takes Official Notice that such form factor pluggable modules are known in 
the art. At the time the invention was made, it would have been obvious to one of ordinary skill in the art 
to assemble the receiver of Kunst in view of Knudsen into one of these modules. One of ordinary skill in 
the art would have been motivated to do this for at least the benefit of compact size. 



Application/Control Number: 10/767,376 Page 8 

Art Unit: 2613 

Regarding claim 17, Kunst in view of Knudsen discloses: 
A receiver in a fiber optic system, the receiver comprising: 

an optical detector (Kunst, 106) configured to receive an optical signal of varying light intensity, 
the optical detector having a dynamic range of sensitivity between a high optical intensity value and a low 
optical intensity value (photodiodes operate in limited ranges), the optical detector further configured to 
convert the received optical signal into an analog electrical signal proportional to the optical intensity of 
the optical signal (Kunst, "proportional" in col. 1, 1. 24-28); 

an electronic circuit (Kunst, 112) coupled to the optical detector, the electronic circuit configured 
to receive the analog electrical signal from the optical detector and to produce digital signals (Kunst, 
notice the analog to digital conversion of A/D 112) representative of the optical intensity of the optical 
signal such that the electronic circuit is configured with an original maximum digital value proportional to 
the high optical intensity value and an original minimum digital value proportional to the low optical 
intensity value (Kunst, "proportional" in col. 1, 1. 24-28) thereby defining an original receiver resolution 
between the original minimum and maximum digital values (Kunst, e.g., resolution of 14 or 7 bits); and 

adjustment means (A/D 112 of Kunst in view of the A/D teachings of Knudsen, see the treatment 
of claim 1 above) coupled to the electronic circuit for adjusting the original maximum digital value to an 
adjusted maximum digital value and for adjusting the original minimum digital value to an adjusted 
minimum digital value thereby defining an adjusted receiver resolution (Knudsen, sliding window in Fig. 
3B) between the adjusted minimum and maximum digital values. 

Regarding claim 18, Kunst in view of Knudsen discloses: 

A method of adjusting the resolution of a receiver in a fiber optic system, the method including 
the steps of: 

providing an optical detector (Kunst, 106) with a dynamic range sensitivity between a highest 
optical value and a lowest optical value; 

providing an initial digital range (Knudsen, Fig. 3B) representative of the dynamic range, the 
initial digital range being defined between an initial maximum digital value and an initial minimum 
digital value, the maximum digital value being proportional to highest optical value and the minimum 
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digital value being proportional to lowest optical value (the output is proportional in col. 1, 1. 16-28 of 
Kunst and the range values of Knudsen would be set to fit this output, so the range values would be 
proportional); 

determining an actual optical range for a fiber optic system application, the actual optical range 
defined between a highest actual optical value and a lowest actual value (e.g., Kunst, corresponding range 
in Watts in col. 1, 1. 29-32); and 

adjusting the initial digital range to an adjusted dynamic range, the adjusted digital range being 
defined between an adjusted maximum digital value and an adjusted minimum digital value, the adjusted 
maximum digital value being proportional to highest actual optical value and the adjusted minimum 
digital value being proportional to lowest actual optical value (Knudsen, sliding window in Fig. 3B; the 
output is proportional in col. 1, 1. 16-28 of Kunst and the range values of Knudsen would be set to fit this 
output, so the range values would be proportional) . , 

Regarding claim 19, Kunst in view of Knudsen discloses: 

The method of claim 18 wherein the step of adjusting the initial digital range to an adjusted 
dynamic range includes adjusting the maximum digital value to be lower than the initial maximum digital 
value (Knudsen, sliding window in Fig. 3B). 

Kunst in view of Knudsen does not expressly disclose: 

such that the adjusted digital range has more steps than the initial digital range. 

However, the addition of more steps is known in the art. At the time the invention was made, it 
would have been obvious to one of ordinary skill in the art to provide these additional steps. One of 
ordinary skill in the art would have been motivated to do this to provide the commonly known benefit of 
increased resolution. 

Regarding claim 20, Kunst in view of Knudsen discloses: 

The method of claim 18 wherein the step of adjusting the initial digital range to an adjusted 
dynamic range includes adjusting the minimum digital value to be higher than the initial minimum digital 
value (Knudsen, sliding window in Fig. 3B). 



Application/Control Number: 10/767,376 
Art Unit: 2613 



Page 10 



Kunst in view of Knudsen does not expressly disclose: 

such that the adjusted digital range has more steps than the initial digital range. 

However, the addition of more steps is known in the art. At the time the invention was made, it 
would have been obvious to one of ordinary skill in the art to provide these additional steps. One of 
ordinary skill in the art would have been motivated to do this to provide the commonly known benefit of 
increased resolution. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
Lyons et al. is cited to show a fiber optic system with an optical receiver that employs analog to digital 
conversion to produce output data signals (e.g., Fig. 1). Chu et al. is cited to show a receiver in an optical 
system with a high dynamic range that employs analog to digital conversion (abstract). Hutchinson et al. 
is cited to show an optical receiver with analog to digital conversion that has an automatically and 
dynamically variable resolution range (abstract). Morizio et al. is cited to show an analog to digital 
converter with a programmable dynamic range. Ye et al. is cited to show a receiver in an optical system 
that employs analog to digital conversion with more than one level of resolution (e.g., Fig. 5). Yoshida et 
al. is cited to show the related issue of receiving optical signals with different levels (col. 2, 1. 12-25) and to 
show an optical receiver with analog to digital conversion (e.g., Fig. 2). Choi et al. is cited to show another 
optical detector with an adjustable range (e.g., Fig. 6). Tajima et al. is cited to show the related issue of 
receiving optical signals with different levels (col. 1, 1. 21-31) and to show an optical receiver with analog to 
digital conversion (Fig. 6). 

6. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to David S. Kim whose telephone number is 571-272-3033. The examiner can normally be 
reached on Mon.-Fri. 9 AM to 5 PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kenneth N. Vanderpuye can be reached on 571-272-3078. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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